Equation-of-state (EOS) studies of material in the Warm Dense Matter regime is of the great importance for astrophysics, geophysics, plasma physics and inertial confinement fusion research. Isochoric heating of matter by intense particle beams is a fruitful approach for WDM studies because in this case the thermodynamic state of matter is well defined by the target density and the total deposited specific energy. However, it is difficult to prepare samples suitable for this kind of measurements due to the stringent requirements to the driver. This problem can be overcome by the use of laser produced proton beams. The proton beam consist of a large number of particles, up to 10 13 , generated in a short time of < 1 ps and within a spot of 10-50 µm. Unfortunatelly the protons generated with lasers show a large energy spread with a quasi-exponential spectrum of up to 15-40 MeV, depending on the laser energy. The low energy protons heat the target already in the expansion phase due to the long time of flight.
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To chose the experimental conditions for proper EOS measurements, the behavior of proton beam heated matter was studied with the help of the two-dimensional hydrodynamic code MULTI-2D. The code was modified to describe non-monoenergetic beams. The energy change of the proton beam is fast on the hydrodynamic time scale of the heated target. Therefore the proton beam was considered as a group of mono-energetic beamlets within a hydrodynamic timestep. The number of beamlets depends on the cell size in the hydro calculation. The time scale of the heating process depends on the distance between the laser and the proton target.
The PHELIX laser at GSI with 500 J energy, 1 ps pulse length, and focus intensity I l = 10 20 W/cm 2 will be soon available for experiments. In the performed calculations the proton beam parameters for the PHELIX laser are estimated from previous experiments [1]. The proton beam will consist of 5 · 10 12 protons per pulse having a Boltzmann like energy distribution with a temperature of T p = 18 MeV and a maximum energy of 40 MeV. The energy dependence of the beam divergence angle and the source spot size were also adopted from experimental data. The beam heats a 20 µm thick aluminum foil which is placed 200 µm away from the primary target, which emits the protons. It is assumed that the highest energy protons arrive at the secondary target at t = 0. Fig. 1 shows a temperature distribution along the axis at the rear side of the target at t = 12 ps.
At this time the protons have an energy E p 1 MeV and are stopped in the target. It is seen that for the region near the rear surface of the foil which is no longer heated by the protons the condition of isochoric heating is satisfied. The temperature distribution is rather homogeneous in a 2 µm thick layer to be used for the EOS measurements. Further calculations show, that the hydrodynamic expansion at the rear surface of the foil starts around this time. Note, that T p depends on the laser intesity, T p ∼ √ I l . The target temperature profiles for proton beams with T p = 10 MeV and 30 MeV show that the laser intensity is not critial for the achievable temperature. Fig. 2 shows the evolution of the radial target temperature distribution at the rear side. It is seen that an isentropic expansion following the isochoric heating will occur for the chosen 2 µm thick layer in a 1D-geometry, so that the measurement of the expansion velocity provides the sound speed in the heated area.
It was demonstrated, that the proton beam can be focused using a spherical primary target [2] . Preliminary simulations for this case show much higher temperatures which are strongly dependent on the proton beam focusing.
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